CD4 and CD8 genes are integral indicators of T-cell lineage commitment. New insights into the control of expression of these genes have come from recent reports implicating chromatin-remodelling factors in their regulation.
The CD4 protein is the product of a single gene, whereas the CD8 protein is encoded by two genes, α α and β β, that are located within 30 kb of each other in mouse. Most T cells express CD8α αβ β heterodimers, but some subsets of lymphocytes express only CD8α αα α homodimers, therefore, the two CD8 genes are expressed co-ordinately in some cell lineages but independently in others. For both CD4 and CD8 genes, DNase hypersensitivity analysis suggested there were multiple regions with potential regulatory function ( Figure 2 ). For CD8 many of these are located in the intragenic region between CD8α α and CD8β β [6,7] and regulate expression of both genes. For both CD4 and CD8, a number of the cis elements were confirmed to have enhancer function, and separate enhancers were found to be required for expression in the immature subpopulation and the mature subpopulation.
For the CD8 loci, correct tissue-specific and subsetspecific expression of reporter transgenes was achieved by inclusion of the major enhancer regions within DNase hypersensitivity clusters II, III and IV ( Figure 2) [8,9 ]. In contrast, although thymocyte-and T-cell-specific CD4 expression was achieved with reporter constructs containing the major CD4 cis enhancer regions E4 Pro and E4 DP [10, 11] , this expression was not regulated in a subset-specific manner without inclusion of the silencer region, S4 [12] . It appears that both in the earliest thymocyte subpopulation -the DN cells -and in the mature CD8 + SP population, CD4 transcription is repressed by the interaction of factors with the silencer region. In trying to understand the mechanisms underlying CD4 silencing, Taniuchi et al. [13] identified a core sequence within the silencer region that inhibited CD4 transcription in a transient transfection assay. This sequence was used in a yeast 1-hybrid screen and this led to the identification of a Runt domain transcription factor, Runx, that binds to this region [2] .
The Runt-related transcription factors are essential for a number of cellular differentiation programs [14] . In addition to the conserved Runt domain, which binds DNA in a sequence-specific manner, the carboxy-terminal regions of the Runx proteins are necessary for the dynamic association of Runx into stable nuclear sub-domains together with partner proteins such as PEBP2β β/CBFβ β [18] , suggesting that Ikaros might be involved in extinction of CD8 expression. However, Ikaros has been suggested to act as either a repressor or an activator depending on the nature of the particular higher order chromatinremodelling complexes with which it is associated. It will be interesting to establish whether these complexes differ between CD8-expressing and CD8-nonexpressing cells. The finding that these remodelling complexes are associated with genes that have distinct temporal and stage-specific patterns of expression suggests that dynamic restructuring of chromatin is an integral part of the differentiation program in lymphocytes. Furthermore, it appears that this restructuring can be used both to turn on and to repress transcription from particular loci at different times. It is likely that the ability to separate or juxtapose sequences that are distant from one another using particular combinations of chromatin-remodelling proteins provides a rapid means of temporal gene regulation. The dynamic assembly and disassembly of these structures may provide the flexibility that is required for genes with complex expression patterns during a developmental and differentiation sequence. Supporting evidence for this notion came recently from experiments that showed that in activated T cells heterochromatin becomes more fluid allowing for these reorganizations to take place [19] . We await with interest the further unravelling of the specific partners involved in these various chromatin-remodelling complexes that regulate the different stages of T lymphocyte differentiation.
